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As Doenças neuromusculares são condições que afetam os músculos e o sistema nervoso 
periférico, apresentando comprometimento progressivo em relação à função motora e 
pulmonar. As distrofias musculares - DM são um grupo de doenças neuromusculares de 
característica degenerativas hereditárias associadas à fraqueza muscular progressiva e 
degeneração das fibras musculares esqueléticas. Os instrumentos de avaliação são importantes 
para que sejam analisadas de forma criteriosa todas as alterações decorrentes da doença do 
indivíduo. A Classificação Internacional de Funcionalidade, Incapacidade e Saúde - CIF é 
uma ferramenta útil que descreve a funcionalidade e a incapacidade relacionadas às condições 
de saúde. Desse modo, o presente projeto trata-se de uma revisão sistemática que irá 
identificar os instrumentos validados para as distrofias musculares categorizando de acordo 
com os elementos da CIF. Para tanto serão utilizados artigos de validação de instrumentos 
para DM, nos bancos de dados eletrônicos: PUBmed, Lilacs, PEDro, Medline, Cochrane 
Lybrary, Scielo e Periodic Capes, no período de julho a novembro de 2019. Como resultados: 
Espera-se a obtenção de um artigo que facilite o acesso para profissionais da saúde, em 
especial aos fisioterapeutas, que aborde os instrumentos validados para distrofias musculares 
que contemplem os core sets da CIF, servindo de base para futuras intervenções. 
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1. REVISÃO DE LITERATURA  
 
1.1 Distrofias Musculares 
Doenças neuromusculares são distúrbios caracterizados por alterações que envolvem os 
neurônios do corno anterior da medula, a raiz nervosa, nervos periféricos, a junção 
neuromuscular e/ou o músculo. Apresentam diferentes etiologias, sendo comum o 
comprometimento respiratório, cardiovascular e autonômico (Diniz, Lasmar, & Giannetti, 
2010; Pereira, Castro, & Brochado, 2016). 
As distrofias musculares são um grupo de doenças neuromusculares de característica 
degenerativas hereditárias associadas à fraqueza muscular progressiva e degeneração de fibras 
musculares esqueléticas. Podem ser transmitidas como traços autossômicos dominantes, 
autossômicos recessivos ou ligados ao X. A apresentação precoce durante a infância é 
geralmente associada a um fenótipo mais grave. O diagnóstico é baseado em características 
clínicas e patológicas;  a maioria das distrofias musculares é classificada com base na 
confirmação genética molecular (Mah et al., 2015; Pértile, Almeida, Schlindwein-Zanini, 
Fernandes, & Helegda, 2014). 
Manifestações clínicas das doenças neuromusculares são fraqueza muscular 
progressiva, atrofia muscular, problemas de deglutição e respiração. Esses sintomas podem 
levar a vulnerabilidade, com grande impacto no estado geral de saúde e vida cotidiana, com 
prováveis limitações em termos de tarefas ou participação na vida social em relação à 
habitação, trabalho e renda (Bos et al., 2013). 
1.2. Instrumentos de avaliação funcional 
Os instrumentos de avaliação são importantes para que sejam analisadas de forma 
criteriosa todas as alterações decorrentes da doença do individuo. Quando esse instrumento é 
padronizado e validado cientificamente torna-se benéfico para que possa ser reproduzido de 
forma fidedigna. As escalas mais utilizadas em pesquisas brasileiras para distrofias 
musculares são: Escala de avaliação Motora Funcional de Egen Klassification (EK), motor 
Function Measure (MFM); Escala Hammersmith Functional Motor, Escala de avaliação 
ambulatorial North Star (NSAA), Brooke Scale (Barra & Baraldi, 2013). 
Instrumentos são considerados validados quando garantem a qualidade de seus 
resultados em diferentes momentos (Barra & Baraldi, 2013). Para garantir a qualidade nos 
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resultados de um instrumento, é necessário conhecer minuciosamente: itens, domínios, formas 
de avaliação e, principalmente, as propriedades de medida. A qualidade da informação dos 
instrumentos depende em parte de suas propriedades de medidas(Barra & Baraldi, 2013). 
1.3. Propriedades de medida 
Psicometria é o método que visa à mensuração e avaliação psicológica dos construtos 
subjetivos por meio de escalas, testes e questionários padronizados, denominados “medida 
psicométrica” (Cunha, Almeida Neto, & Stackfleth, 2017). As propriedades de medidas mais 
avaliadas são validade e a confiabilidade do instrumento. A validade é a qualidade de um 
instrumento para medir o construto para o qual foi construído, já a confiabilidade é o grau em 
que um instrumento permite a reprodução e consistência de resultados (Souza et al., 2017). 
Além dessas propriedades, tem-se o modelo trinário composto pela validade de construto, 
validade de conteúdo e validade de critério, que são satisfatórios na constatação da validade 
de um instrumento(Cunha, Almeida Neto, & Stackfleth, 2017). 
O Consensus-based Satandards for the selection of Health Measureament Instruments 
(COSMIN) avalia as propriedades de medida de saúde, a fim de identificar os instrumentos de 
medida de saúde (Guanilo, 2017). Outcome Measuremen Instrument (OMI) é o instrumento 
de medida do resultados que refere-se  como resultado medido, ou seja, é uma ferramenta para 
medir a qualidade  ou quantidade dos resultados, a ferramenta pode ser um questionário, 
exames físicos, laboratoriais e imagens. (Prinsen, 2016). 
O COSMIN contém uma lista de avaliação de 10 itens: validade de conteúdo, validade 
estrutural, consistência interna, validade transcultural, confiabilidade, erro de medição, 
validade de critério, teste de hipótese e capacidade de resposta.  
Sendo categorizado em três domínios amplos: Validade incluindo validade de 
conteúdo/face, validade de critério, validade estrutural, teste de hipótese e validade 
transcultural. Confiabilidade contém três aspectos importantes a consistência interna, 
confiabilidade e erro de medição. A Responsividade que contém a propriedade do 
instrumento medido. A interpretabilidade também é um aspecto importante de um intrumento 
de medida, porém, não é considerada uma propriedade de medida (Echevarría-Guanilo, 2017; 
Terwee, 2017) (Figura 1). 
Validade de conteúdo é o grau em que o conteúdo de um PROM são um reflexo 
adequado da construção a ser medido, ou seja, é  a avaliação do tamanho da amostra de itens 
que representam o conteúdo ou campo definido. Validade de critério é o grau em que as 
pontuações de um PROM são um reflexo adequado de um 'padrão ouro‟, ou seja, quando seus 
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escores são iguais aos escores do critério escolhido o construto é considerado válido. Validade 
transcultural é o grau em que o desempenho dos itens em um PROM traduzido ou adaptado 
culturalmente é um reflexo adequado do desempenho dos itens da versão original do PROM. 
Validade estrutural é grau em que as pontuações de um PROM é um reflexo adequado da 
dimensionalidade do construto a ser medido. Validade de constructo é o grau em que as 
pontuações de um PROM são consistentes com hipóteses (por exemplo, no que diz respeito a 
relações internas, relações com pontuações de outros instrumentos ou diferenças entre grupos 
relevantes) com base na suposição de que o PROM mede validamente a construção para ser 
medido (Prinsen, 2018; Souza, 2017). 
Consistência interna é o grau de inter-relação entre os itens, ou seja, o grau em que os 
projetos medem os mesmos atributos e produzem resultados consistentes. Confiabilidade é o 
grau em que a medida é livre de erro de medição. Erro de medição é o erro sistemático e 
aleatório da pontuação de um paciente que não é atribuído a mudanças verdadeiras no 
construto a ser medido, se não houver erros na medição ou minimizados, a medição será 
considerada confiável. Responsividade é a capacidade de um PROM detectar mudanças ao 
























Geral: Identificar os instrumentos validados para as Distrofias Musculares categorizando de 
acordo com os elementos da CIF. 
Específicos: 
 Selecionar instrumentos validados para as DM; 
 Analisar a qualidade metodológica dos instrumentos validados selecionados; 
 Analisar se os instrumentos selecionados abordam mais de um domínio da CIF; 
 Propor um modelo de avaliação fisioterapêutica baseado na CIF a partir dos 
instrumentos encontrados; 
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Aim To investigate the measurement properties of instruments assessing Activity and 
Participation for people with Muscular Dystrophy (MD).  
Methods A systematic review was conducted on MEDLINE, Embase, AMED, DiTA and 
PsycINFO. We included published studies that investigated measurement properties of 
outcome measurement instruments (OMIs) assessing Activity/Participation domains of the 
International Classification of Functioning (ICF) for MD of any type or age. Two reviewers 
selected studies, extracted data from the included studies and evaluated the included 
instruments using the Consensus-based Standards for the selection of health status 
Measurement Instruments (COSMIN) checklist.  
Results Searches identified 6675 references and 46 studies were included with 24 different 
instruments. Validity was assessed in 34 studies, reliability in 44 of the studies and 
responsiveness on 6 of them. According to the COSMIN checklist risk of bias, 82.1% of the 
measurement properties were considered as “very good”. The OMIs methodological quality 
was mainly classified as low evidence (32.14%) due to imprecision and indirectness.   
Interpretation Few measurement properties were assessed on the existing OMI for MD and 
none of them had all properties assessed. The most recommended instruments to assess 
Activity/Participation are FES-DMD-D2, the MDFRS, MD1-ActivC and the MFM. 
 





What this paper adds: 
 
- There are 24 different instruments validated to evaluated activity/participation for MD. 
- The most recommended instrument for DMD to assess activity/participation is FES-DMD-
D2 
- The MDFRS is the best quality ranking instrument for MD in general  
- MFM is the generic instrument with the highest number of evaluated properties 
- Evidence quality was mainly classified as low due to imprecision and indirectness 




























Neuromuscular disease comprehends a group of hereditary diseases that involve motor 
neuron, anterior horn cells, peripheral nerves, neuromuscular junction, and/or the muscle. 
This heterogeneous group includes Muscular Dystrophy (MD) conditions such as Duchenne, 
Becker, Limb-Girdle and Facioscapulohumeral dystrophy.(1) MD conditions present 
autosomal dominant, recessive or X-linked inherited etiologies. They have in common 
musculoskeletal, cardiorespiratory and autonomic impairments, in consequence of progressive 
muscle weakness.(2, 3) As a result, individuals in this group present several deficiencies and 
activity limitations such as swallowing and breathing issues, and loss of mobility throughout 
their lives, impacting their participation and overall quality of life.(4-6) Multidisciplinary 
treatment principles for individuals with MD includes identifying impairments, promoting 
functional activities and participation, in order to prevent the functionality losses.(7) 
Nowadays, there are several treatment strategies and guidelines for this population with 
positive effects in outcomes aligned with the International Classification of Functioning, 
Disability and Health (ICF) framework.(8, 9) In order to properly evaluate these outcomes, 
standardized and specific outcome measures are extremely necessary. 
Standardized outcome measures help clinicians to evaluate patients‟ strengths and 
limitations. These include standardized observational tests and patient-reported (family-
reported) outcome measures instruments (OMI) with interviews and questionnaires. They help 
clinicians to identify goal,  establish an intervention plan and measure the outcomes changes 
over the time.(3) Furthermore, considering the natural history of individuals with MD, these 
assessments will also provide relevant information about the disease progression and 
longitudinal mobility loss.(5) Following  ICF framework it is important to use outcome 
measures that evaluates the components of body functions and structures (e.g. pain, cognitive, 
sensory, cardiovascular, respiratory, digestive, neuromusculo-skeletal and movement-related 
functions), but also  activity components (e.g. execution of self-care, activities of daily living, 
and mobility), and participation components(e.g. frequency and involvement in home, school, 
and community).(5, 6) 
The family and patients‟ complaints are mainly related to limitations on the ability to 
get up from the floor, go down and upstairs or walking ability since the first mobility losses 
are perceived.(10) Thus, clinicians need to change the focus when assessing and setting goals 
for individuals with dystrophies from just trying to fixing impairments to  promote activity 
and participation.(7) Furthermore, the therapists need to consider if the instrument and its 
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items reflect the construct or outcome of interest; if it represents relevant outcomes for 
patients and caregivers; if the administration is feasible and easy to use in the intended context 
and if it is appropriate for usage in the targeted population.(3) To ensure that all these factors 
were considered, outcome measures must present well established psychometric properties, 
which includes content/face validity, internal consistency, criterion validity, construct 
validity, cross-cultural validity, reproducibility (reliability and measurements of error) and 
responsiveness.(3, 8, 9) 
There are several outcome measures available for evaluation of people with MD. Past 
reviews highlighted the available “body functions and structures” and “quality of life” 
instruments; however, little emphasis was given for ICF‟s activity, and scarcely for 
participation.(5, 11) The appraisal of available instruments in these domains and their 
measurement properties can provide evidence-based recommendations to assist clinicians to 
select proper outcome measures when evaluating patients with MD.(12) Therefore, the aims of 
this systematic review were: 1) to identify the available instruments validated for infants, 




This systematic review followed the Preferred Reporting Items for Systematic 
Reviews and Meta-Analysis (PRISMA) and the Consensus-based Standards for the Selection 
of Health Status Measurement Instruments guidelines (COSMIN)(13) and it was previously 
registered at PROSPERO (CRD42020173303). 
 
Study search and eligibility criteria  
Search was conducted on databases MEDLINE, Embase, AMED, DiTA  and 
PsycINFO from May to August 2020, without language or date restrictions. We included 
studies that investigated measurement properties of outcome measures for people with 
muscular dystrophy of any type or age assessing activity and participation according to 
ICF.(14) We excluded studies, such as: (1) expert opinion; (2) case reports; (3) if only the 
abstract was available; and (4) instruments assessing quality of life.  
Search strategy consisted of two groups of keywords related to: „muscular 
dystrophies‟ and “psychometric properties”. Appendix 1 shows an example of search strategy 
performed in MEDLINE. Hand-searching in reference list of previous studies were also 




Selection process and included studies are presented in Figure 1. Two independent 
reviewers (KKSA and LAS) screened titles and abstracts. Duplicates were removed using 
EndNote software prior to selection process. After this, full-texts of potentially eligible papers 
were evaluated. Disagreement between examiners was solved using a third examiner (TPG). 
All reviewers are physical therapists with expertise with MD. 
Data extraction 
Two independent reviewers (KKSA and LAS) extracted data using a standardized 
form with the following information: (i) population (type of muscular dystrophy, sample size 
of each muscular dystrophy type, age and gender) (ii) setting, country, and language of the 
outcome instrument, outcome measurements and (iii) measurement properties assessed and 
the results obtained for each measurement.  
Methodological quality assessment 
Methodological quality of the included studies was assessed using the newly 
developed COSMIN Risk of Bias checklist.(12, 13) This checklist assesses risk of bias of 
measurement properties of systematic reviews studies defined as: cross-cultural validity, 
measurement error, internal consistency, content validity, structural validity, reliability, 
construct validity, hypothesis-testing, criterion validity and responsiveness. Each 
measurement property evaluation consists of several criteria using a 4-point scale: “very 
good”, “adequate”, “doubtful”, and “inadequate”. Final methodological quality score for each 
measurement property was determined considering the worst score among all items. 
Methodological evaluation of interpretability properties studies (ceiling and floor effects and 
minimal clinically important difference) were not included since there is no specific criteria 
for these properties.(12) 
Quality of the measurement properties of the included studies 
Measurement properties reported by each included study were assessed using quality 
criteria proposed in the COSMIN methodology for systematic reviews of Patient‐Reported 
Outcome Measures.(12) Initially, results for the content validity of each study were rated using 
five criteria for relevance, one for comprehensiveness, and four for comprehensibility. Results 
for other measurement properties of each individual study were rated using the updated 
criteria for good measurement properties as “sufficient (+)”, “insufficient (−)”, or 
“indeterminate (?)”.(12)  
Data from all studies that investigated the same instrument were pooled in order to 
provide summary of evidence for each measurement property, according to Prinsen.(13) 
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Quality of pooled measurement properties indexes were rated as “sufficient (+)”, “insufficient 
(−)”, “indeterminate (?)”, or “inconsistent (±)”. 
Quality of Evidence 
Quality of evidence was assessed using a modified version of the Grading of 
Recommendations Assessment, Development, and Evaluation (GRADE) approach to score 
the evidence level considering the following four domains: (1) methodological quality 
(considering the overall methodological quality); (2) inconsistency of results across studies 
(considering overall  quality of pooled measurement properties); (3) imprecision (considering 
the total sample size of the available studies of each instrument/property)/ and (4) indirectness 
(considering if the studies presented evidence from different populations than the population 
of interest in the review). The quality of the evidence was graded as “high”, “moderate”, 
“low”, or “very low evidence” to each measured property of the included instruments. Each 
version of the included outcome measure was considered separately in this process. 
All these scoring and grading processes were done by two independent reviewers 
(KKAS e LAS) and a third one was consulted if a consensus was not reached (RRSJ).  
 
RESULTS 
 Search strategy identified 6.675 publications. After title and abstract selection, 315 
publications were potentially eligible and full text was retrieved, 46 of which were included. 
Most articles were excluded because only the abstract was available and instruments did not 
comprise activity and participation domains. Details of the selection process are described in 
Figure 1. 
The 46 included studies investigated 24 different OMI for people with MD. Table 1 
describes included OMI, its description, scoring criteria, domain/items, administration time. 
These included instruments presented 84 measurement properties assessed, where 47.61% 
analysed reliability, 21.4% internal consistency, 9.52% cross-cultural validity, 5.6% 
responsiveness, 4.76% structural validity, 3.57% measurement error, and 2.38% criterion, 
face and content validity. 
Two groups of outcome measures of Activity and Participation were found: specific 
and generic. Specific instruments are disease-specific instruments, that is, were designed 
exclusively to one specific type of MD (e.g.,Duchenne muscular dystrophy, Myotonic 
muscular dystrophy or Facioscapulohumeral muscular dystrophy). Generic-instruments are 
those designed to any population or those designed to be applied in patients with any 
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neuromuscular disease, for example the Motor Function Measure (MFM).  
 
Recommendation of the Outcome measurement instruments (OMI) according to 
GRADE: quality of evidence 
The quality of evidence shows that only 14.28% of the properties were classified as 
high, 28.54% as very low, 32.14% were classified as low evidence, 25% as moderate. Figure 
2 shows a decision clinical map based on quality of evidence of the analysed instruments. 
Figure 2A illustrates the decision framework of 14 specific OMI for Activity assessment.FES-
DMD-D2 and DMD-SAT presented better recommendations. Figure 2B illustrates decision 
framework of 10 generic OMI for Activity assessment.MFM presented the best 
recommendation among them. 
 
Quality of the Measurement properties 
According to the COSMIN checklist risk of bias, from the 46 included studies that 
analysed instrument‟s measurement properties for patients with MD,  82.1% were considered 
as “very good”, 25% were considered “adequate”, 14.2% were considered “inadequate” and 
11.9% were considered “doubtful”. Table 2 shows methodological and criteria quality results 
for all analysed measurement properties.  
 
Measurement properties of the included outcome measurement instruments 
The analysis of the 84 measurement properties quality shows that 9.52% were 
classified as sufficient (+), 9.52% as undetermined (?) and 5.95% as inconsistency (±). For 
more details about each analysed measurement properties see Table 2.  
Reliability 
Reliability was assessed on thirty-one studies.(15-43) Quality of evidence for reliability 
was “high” only for „Get up and sit on the floor‟ (FES-DMD-D2) instrument. Instruments 
which had evidence for reliability classified as “moderate” were Patient-reported outcome 
measure for upper limb function in Duchenne muscular dystrophy (DMD Upper Limb 
PROM), Motor Function Measure (MFM), Assessment of the walking activity (FES-DMD-
D4), DM1-Activ, DM1-Activ for clinical use (DM1-ActivC), and  Myotonic Dystrophy Health 
Index (MDHI).  Reliability evidence was “low” for: North Star Ambulatory Assessment 
(NSAA), Go up and sit down on a chair (FES-DMD-D1), Assessment of Life Habits (LIFE-
H), Dystrophy-specific functional rating scale (MDFRS), Muscular Dystrophy Spine 
Questionnaire (MDSQ) and Participation and Environment Measure for Children and Youth 
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(PEM-CY). Ten OMI had “very low” reliability evidence: ULFAS, Motor function measure 
for Fukuyama congenital muscular dystrophy (GMFM for FSHD), Short Version MFM 
(MFM-20), Children's Assessment of Participation and Enjoyment and Preferences for 
Activities of Children (CAPE/PAC), Egen Klassifikation Scale (EK), Egen Klassifikation 
Scale 2 (EK2), Go up and down stairs (FES-DMD-D3), Neuromuscular-Score (NMS), FSHD 
composite outcome measure (FSHD-COM) and the Neurological disability score (NDS).(16-18, 
27, 28, 31, 33-35, 41, 42, 44-51) 
Measurement error 
Four studies assessed measurement error property.(15, 52-54) FES-DMD-D4 was 
presented “moderate” evidence, CAPE/PAC had it classified as “low” and FSHD-COM as 
“very low”.  
 
Internal consistency 
Twenty-two studies assessed internal consistency.(15-20, 24, 27, 28, 32-36, 38, 39, 42, 43, 50, 55-57) 
DM1-ActivC, Functional Ability Self-Assessment Tool (DMD SAT), MDHI, and MDFRS 
presented high quality of evidence. Internal Consistency of MFM was classified as 
“moderate” and another eight OMI had “low” evidence: DMD Upper Limb PROM, NSAA, 
CAPE/PAC, Community Integration Questionnaire (CIQ), DM1-Activ, FSHD-COM, NDS 
and PEM-CY. Five instruments presented “very low” quality of evidence for internal 
consistency: ACTIVLIM questionnaire, ULFAS, MFM-20, EK and EK2.(15-19, 27, 29-31, 33-36, 38, 
41-44, 50, 51, 54-56, 58-64) 
 
Hypotheses Testing 
Twenty-three studies assessed Hypotheses testing for construct validity property. (16-18, 
24, 25, 27, 28, 31-39, 42, 43, 52, 55, 62, 63, 65). It was classified as “high” for DMD Upper Limb PROM, 
DM1-Activ, DM1-ActivC and MDFRS. The FES-DMD-D4, GMFM for FCMD, MFM, PEM-
CY, MDHI, ABILHAND and CIQ presented “moderate” evidence. NSAA, FSHD-COM, 
MDSQ, NDS, and MFM-20 presented “low evidence”. Only NM-Score had “very low” 
evidence for hypothesis testing.  
 
Cross-cultural validity 
Fourteen studies assessed cross-cultural validity.(15, 19, 30, 31, 34, 35, 42, 43, 46, 50, 51, 59, 63, 64) 
NM-Score and the MDHI had this property classified as “low” and another six OMI had it 
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classified as “very low”: NSAA, EK, EK2, MFM, PEM-CY and CAPE/PAC.  
 
Structural validity 
Five studies assessed structural validity.(36, 40, 44, 46, 55) Only MDFRS had quality of 




Only two studies investigated content validity.(46, 62) ABILHAND questionnaire had 
quality of evidence for content validity classified as “low” and NMS classified as “very low”. 
(38, 62)  
 
Criterion validity 
Two studies assessed criterion validity.(46, 66) Quality of evidence was moderate for 
MFM and “low” for NMS. 
 
 Responsiveness 
Seven studies assessed responsiveness property.(28, 35, 53, 62, 67, 68) MDFRS, MFM and 
ACTIVLIM questionnaire presented moderate quality of evidence.  FES-DMD-D1, FES-




This systematic review collected 24 instruments assessing activity/participation of 
people with MD which have mainly „low‟ recommendation according to their measurement 
properties already investigated. DMD is the population with more available specific 
instruments, followed by myotonic MD and other instruments to the general population of 
muscular dystrophies. The three OMI with high quality of evidence are instruments specific 
for DMD population: FES-DMD, DMD SAT and DMD Upper limb. 
Quality of the evidence of instrument‟s measurement properties refers to the degree of 
instruments‟ available trustworthiness. This enables reviewers to draw transparent 
conclusions and make recommendations on the quality of outcome measures, and supports 
evidence-based selection for use in research and in clinical practice.(19) The measurement 
properties more frequently investigated were the reliability through test-retest analysis, 
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internal consistency and construct validity through hypothesis testing.  
Test-retest reliability of D2 domain of the FES-DMD has “high” evidence which 
means that it is highly recommended to be used at clinical practice with few random errors.(69) 
FES-DMD is an observed-rater functional scale specific for activity assessment that 
encompasses four domains: sitting and standing from a chair (D1), going up and down stairs 
(D3), sitting and standing from the ground (D2) and walking (D4). Fernandes et al(69) 
investigated the reliability of FES-DMD-D3 stratifying by age, Vignos scale and time to 
perform activities. They found a moderate to weak correlation of these variables in the studied 
population but our analysis using the COSMIN attests that FES DMD-D3 has a “very low” 
reliability. It was downgraded due to the sample size lower than 100 and risk of bias of one 
study classified as „adequate‟. The D1 and D4 FES-DMD domains had the test-retest 
reliability also assessed but they were classified as low and moderate, respectively. 
 Internal consistency of DMD SAT instrument was classified as “high” showing that 
the items of this OMI are homogenous, measuring the same construct and producing 
consistent results. It is a patient-reported instrument that assesses functional capacity of 
ambulation for people with DMD. It is used at clinical or research settings and can be 
answered by patient or its caregiver without the presence of a health professional. It presents 4 
domains: arm function, mobility, transfer and ventilation status(58) and has its time of 
administration not reported. 
Another recommended OMI is the DMD Upper Limb PROM, a patient-reported 
instrument that had its hypotheses testing to investigate construct validity classified as “high” 
which means that in its totality this OMI really measures the performance of the upper limb 
on activities of daily life of people with DMD through patient-report. It has 32 items and four 
domains of activity of daily life: feeding, self-care, home environment, taking 10 minutes for 
administration. The study of Klingers et al(70) shows that the test-retest reliability has an 
excellent result of 0.99 reflecting the degree of consistency of the instrument items.(71) 
According to Davoli et al(72) Perfomance of the Upper Limb (PUL) and  DMD Upper Limb 
PROM scale have the best methodological quality, based on scientific evidence used to assess 
upper-limb function in patients with DMD. PUL is an observed–rater instrument designed to 
people with DMD but it was not included in our analysis because it does not assess 
Activity/Participation. Besides, following the COSMIN risk of bias and checklist, our analysis 
also shows that the Upper Limb PROM is one of the three OMI with the best 
recommendation, with only three, but important psychometric properties already tested: 
hypothesis test, test-retest reliability and internal consistency tested but not all of them are 
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classified as high. 
Based on the Hammersmith Functional Motor Scale, the NSAA is an observer-rater 
instrument disease-specific that assesses mobility through 17 items related to functional 
capacity of boys with DMD.(41) Mazzone et al(41) attested a good reliability intra- and inter-
observer and another study Eagle et al(73) attested the reliability and viability of detection of 
change over time. Our data show that the NSAA has a moderate level of evidence to structural 
validity being downgraded at the item risk of bias. The sample to attest internal consistency 
and hypothesis testing was lower than 100 and included other health conditions that were not 
MD which motivated the OMI to be downgraded. Cross-cultural validity was also 
downgraded due to the sample size (lower than 100), other health conditions and one study 
considered “inadequate” which led to a final GRADE of “very low” to this property. Okama 
et al(42) applied the Portuguese version of the NSAA in 89 patients with DMD aging 4 to 17 
years old to assess the internal consistency which was considered good (alpha Cronbach of 
0,70 a 0,95). In this way, both NSAA and FES-DMD are designed to assess people with 
DMD with the NSAA instrument presenting a „moderate‟ recommendation and the FES-
DMD-D2 presenting a „high‟ recommendation of use. 
DM1-ActivC is specific for myotonic MD and is a well recommended OMI. It 
presented high quality of evidence for test-retest reliability, internal consistency and 
hypotheses test. This OMI was designed for clinical use, presenting 25 items assessing 
Activity. According to the study of Hermans et al(16) the DM1-ActivC encompass the Rash 
model and presents strong validity and reliability which means that is has a positive ability to 
distinguish between different degrees of disability. The DM1-ActivC differs from the DM1-
Activ due its amount of items that are 49 representing social and daily activities and three 
options of answer totalizing a maximum of five points for item: 0 = enable to perform it; 1 = 
able to perform but with difficult; 2 = easy to perform it. This last one is not so well 
recommended as DM1-ActivC because reviewers have argued that its validity had included 
only 186 patients which affected the model robustness, the definition of some items was 
vague, the answers ambiguous that could lead to mistakes at its interpretation. MDFRS is an 
instrument that assesses the global impact and severity of MD.(35) Quality of evidence for 
reliability was classified as “low” due to the small sample size and only one study with 
adequate quality.  
The majority of the instruments for people with MD have been downgraded at the 
GRADE recommendation at the „imprecision‟ item which analyses the sample size. When the 
study used a sample size of less than 100 it was downgraded at 1 point and when the sample 
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size was lower than 50 the instrument was downgraded 2 points.(12) Another limitation of the 
included studies was indirectness. They have downgraded in the quality of evidence analysis 
due to the inclusion of other health conditions at the sample, leading to a downgrade of 1 
point in the majority of the instruments. Other types of neuromuscular disorders were 
included in the studies of the psychometric properties besides the population of our interest. 
MD is a rare condition which does not enable researchers to adequately compose intervention 
studies with a satisfactory sample size to reach precise conclusions. It reflects the limitation 
pointed out in the last systematic reviews about the exercise on MD conducted by Voet et 
al(74) and Gianolla et al(75) of inconclusive results due to the small sample size (imprecision) 
and variability (indirectness). Future studies might evaluate and suggest quality of evidence 
criteria for instruments designed for rare health-conditions. 
None of the included generic OMI received a high quality of evidence but five of them 
presented moderate levels of evidence: MFM for Structural validity, Internal consistency, 
Cross-cultural validity, Reliability, Validity Criterion, Hypotheses testing and responsiveness, 
PEM-CY for Internal consistency, Cross-cultural validity, Reliability and Hypotheses testing, 
ABILHAND for Content validity and Hypotheses Testing, ACTIVLIM for Internal 
Consistency and Responsiveness and CIQ for structural validity.  MFM is an observer-rater 
OMI that has the highest number of assessed psychometric properties when compared to all 
included OMI and the best methodological quality among generic instruments. It is the 
instrument most used at the clinical practice with people with MD in general,(66) but was 
designed to assesses the severity and motor function progression and rehabilitation outcomes 
for people with neuromuscular disorders through three domains: Standing position and 
transferring; axial and proximal motor function; distal motor function.(30) Internal consistency 
and reliability presents a “moderate” level of evidence, being downgraded at the „indirectness‟ 
item due to including different health conditions in its GRADE analysis. According to the 
studied properties, the MFM can be reliably applied on MD and other neuromuscular 
conditions.  
The responsiveness was assessed only on six instruments for people with MD: 
MDFRS, MFM, ACTIVLIM questionnaire (moderate) and FES-DMD-D1, FES-DMD-D3 
and the FES-DMD-D4 (low). This property, also called sensibility, says about the instrument 
structure and the detection of changes at the assessed construct.(71) Responsiveness is 
considered an important longitudinal construct property with many included studies not 
considering it. Besides the paucity of studies about responsiveness detected in our data, the 
knowledge of this property allows the detection of clear intervals of assessment to each 
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instrument/health condition. In the study of Vuillerot et al,(45) they attested that one year is a 
short time to detect changes in neuromuscular disorders of slow progression. It is a crucial 
measurement property once it will attest with security that the selected instrument will report 
the changes over time of a progressive health condition with different speeds of evolution as 
muscular dystrophy conditions.  
 
Strengths and limitations 
 
 This work is the first to systematically synthesize the methodological quality of the 
outcome instruments designed to assess Activity and Participation of pwMD according to the 
recommendations of the COSMIN Risk of Bias checklist. To each one of the included 
instruments, the modes and time of administration, items and domains and target subtypes of 
muscular dystrophy population were detailed. The analysis of the methodological quality 
enables the recommendation of each one of the outcome instruments on the light of the 
COSMIN.  
The included instruments encompasses the Activity/Participation component of ICF 
although this systematic review do not aims to delimit which or how much domains of 
activity or participation are assessed in each one of the instruments. It is a linking study that 
needs further investigation in future research. The low sample size of the psychometrics 
studies and some measures not adopted by the COSMIN checklist hampered the analysis of 
some outcome instruments that had their evidence level downgraded. The absence of outcome 
instruments designed for different types of muscular dystrophy do not enable the 




There are 24 instruments of activity/participation assessment of pwMD with its 
measurement properties already attested with test-retest reliability, internal consistency and 
hypothesis testing the most frequently assessed. The six best recommended instruments for 
this population are the FES-DMD-D2, DMD SAT, DMD-UL-PROM, DM1-Activ-C, DM1-
Activ and the MDFRS. None of the instruments for people with MD had all its properties 
assessed and the majority of the instruments with the best recommendation are designed for 
the DMD population, followed by myotonic MD. This study reveals a need for future 
measurement properties analysis of instruments for all subtypes of MD and following 
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COSMIN guidelines, promoting adequate assessment for researchers and clinicians and 
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Table 1. Characteristics of the included instruments 
Instrument 









Response options Score 
ABILHAND 
questionnaire(62) 
Assessment of manual skills 
of adult and children with 
NMD 
Patient-reported 10  22 items 
Impossible (0), 






Assessment of activity 
limitations of patients with 
NMD 
Patient-reported Not reported 22 items 
Impossible (0), 





Assessment of Participation 
and Enjoyment of children 
and Assessment of 
Preferences for Activities of 
Children 
Patient-reported 45 - 65 55 items 
1-3 
1 = 'I would like to do nothing' 
3 = 'I really would like to do' 
0-55 
CIQ(55) Assessment of domestic, 
social and occupational 
activities 
 
Patient-reported 5 - 10 15 items 
(i) diversity; (ii) intensity; (iii) 
with whom; (iv) where and (v) 
pleasure 





DM1-Activ (16) Assessment of the level of 
Activity and participation of 
patients with DM1 
Patient-reported Not reported 20 items 
0-2 
0 = enable to do 
1 = able to do but it is difficult 




DM1-ActivC (17) For clinical use. Assessment 
of the limitations on Activity 
and restrictions on 
Participation of patients with 
DM1 
Patient-reported Not reported 25 items 
0-2 
0 = enable to do 
1 = able to do but it is difficult 





Assessment of the 
Independence level and 
capacity of patients to 











1 – Cannot do it 
2 – Can do it with difficult 
3 – Can do it easily 
According to the 
domains 
DMDSAT (58) Assessment of the functional 
capacity of patients with 
DMD 







(EK)(19, 63, 64) 
Assessment of the functional 
limitation on activities of 
daily life of patients with 
DMD at later stages (loss of 
ambulation phase) 
Patient-reported Not reported 10 items 
0-3 
Higher scores indicate higher 
functional impairment 
0-30 
EK2(50, 51) Assess the functional ability of 
no ambulant patients with 
neuromuscular disease 
Patient-reported Not reported 17 items   0-3 









Assessment of the upper 
limb functionality 




52, 53, 68, 77, 78) 
D1: Assessment of the Sit to 
stand from the chair activity 
Observer-rater 32 1 domain 0-54 0-44 
 D2: Assessment of the Sit to 
stand from the floor 




D3: Assessment of go up and 
down stairs 
Observer-rater 
Not reported 01 domain 
Lower scores indicate higher 
performance on the activity 
0-43 
D4: Assessment of the 
walking activity 
Observer-rater 15-20 01 domain Lower scores indicate higher 






FSHD-COM(79) Assesses body functions 
affected by disease 
Observer-rater 35 
18 items 
5 sub-scales 0-4 0-72 
GMFM to 
FCMD (25, 65) 
Assessment of the motor 
function of patients with 
FCMD 
Observer-rater 45 - 60 
68 items 
5 domain 0-8 30-50 
LIFE-H  (80) 
 
Assessment of activities of 
daily life, social roles and the 
satisfaction with the 
performance 





MFM (27, 29-31, 44-
46, 60, 81) 
 
Assesses the proximal, distal 
and axial motor functions, 
based on movement, transfer 
and positioning commands. 
Observer-rater 36 32 items 
3 dimension 
0-4 
0 – cannot start the requested 
task or maintain the initial 
position;  
1 – perform partially the task; 
2 - perform partially the task or 
imperfect; 
3 – perform the task completely; 






Assesses the progression of 
the motor function of NMD 
in a short manner 
 
Observer-rater 26 20 items 
3 domain 
0-4 
0 -  cannot start the requested 
task or maintain the initial 
position; 
1- perform partially the task; 
2 – perform the task with 
compensation or slowly; 
3 - perform the task completely 
0-60 
MDHI(33, 34, 59, 82) 
 
  
Assess the perception of the 
patient about their disease 
burden in multiple areas 
relevant to the health of 




15 114 items 
17 sub-scales 




MDFRS(36) Assessment of the functional 
impact of the MD on 
mobility, activities of daily 




Not reported 33 items 
4 domain 
0-4 
1 – total dependence and 
4 – Independence  
 
0-100 
MDSQ (37) Assess the symptoms and 
functional abilities for DMD 




Not reported 29 items 27 items: 0-5 
0 – cannot do it myself 
4 – it is not difficult  
02 items: 0-5 
0 – extremely bad 
4 – no problem 
Add the score and 
divide by the number of 







Assesses the neuromuscular 
function and the incapacity 
of patients with DM1 
Patient-reported 
 
15 21 items 
4 domain 
0-4 







Assesses the functional 





20-30 3 domain 0-5 
0 – without impairment  
4- Severe impairment. 
Higher scores indicate 
higher functional 
impairment 
NSAA (41, 42, 85) Assesses the limitation of 
patients with DMD at the 
ambulation stage: stay 
upright, walking, stand from 
the chair, get up from the 
floor, jump and running 
 
Observer-rater 10 17 items 
 
0-2 
2 - “Normal” – no obvious 
modification of the activity 
1 – Activity modified but 
reaches the goal independently, 
0 – Not able to perform the 
activity 
0-34 
PEM-CY (43) Assesses the participation 
and contextual factors at 
home, school and community 
 
 
Patient-reported Not reported 12 items home 




1 – Generally more difficulty; 
2 -  Sometimes help, 
sometimes it is difficulty;  
3 – Sometimes help and it is 















Table 2 –COSMIN classification and GRADE recommendation 
Instrument Analysis performed Size n, 
(MD);%gender; Age 














248 (78); 68% M;  
6-16 age (10); DMD, 
BMD, LGMD, MD, 







⊖(1) ⊕ ⊕⊖(1) 
Lowa,d 
Hypotheses Testing   
(Construct validity) 
Comparator: HGS and 
ACTIVILIM 
248 (78); 56% M; 16-80 
(47);  
6-16 age (10); DMD, 
BMD, LGMD, MD, 



















4146 (2150); 56% M; 
Children: 6-15 age; 
11.01 (2.95), Adults: 
16-92 age; 50.57 
(17.74); DM1, LGMD, 



















132 (44); 67.43% M; 6-
80 age; DMD and MD 
 


















152 (2); 65,6; 12-18 
age; DMD and other 
NMD 
 
CAPE: α: 0.42-0.82 
















⊖(3)  ⊕ ⊖(1) 
Very lowa,d 
Reliability test-retest interval: 
4 weeks 






⊖(1) ⊖(1) ⊕ ⊖(1) 
Very lowa,bd 



















751 (273); 18-91 age; 






















Comparator: General health 
and Mental health scale 
General health: r: 0.34 






 ⊕ ⊖(1)⊕ ⊖(1) 
Low b,d 
DM1-Activ(16) Internal Consistency 
  
a) Pré-fase: (163); 
51,5%M; 18-69 age; 










Reliability test-retest interval: 
1 year 
b) Reliability: (138); 
49,3 %M; 19-70 age; 
46 (11,5); DM1 




Comparator: MRC e MIRS 
  
MRC: ICC: 0.69 





⊕ ⊕ ⊕⊕ 
High 
DM1-ActivC(17) Internal Consistency 
  
a) Pré-fase: (340); 
50,3%M; 18-82 age; 







⊕ ⊕ ⊕⊕ 
High 
Reliability test-retest interval: 
4 weeks 


















(101); 100% M; 7–43 




 (?) ⊖(2)⊕ ⊕⊕ 
Lowa 
Reliability test-retest: 7-14 
days 
ICC: 0.99  
Adequate 











 (+) ⊕ ⊕ ⊕⊕ 
High 
DMD SAT(58) Internal Consistency (186); 100% M; 5-43 















Internal Consistency  30; 70% M; 4 e 67 age; 








Very low c,d 
Cross-cultural validity  








⊖(2) ⊕ ⊕ ⊖(1) 
Very lowa,d 
 







⊖(1)⊕ ⊖(2) ⊖(1) 




Cross-cultural validity  
(to Portuguese-Brazil 
population from English 
language) 
(26); 100%  M; 7-22 








 ⊖(2) ⊕ ⊕ ⊖(1) 
Very lowa,d 
EK(64) Cross-cultural validity 
(to Portuguese-Brazil 
population from English 
language) 
94 (56); 9-29 age; 100; 
DMD 



















Cross-cultural validity  
















(to Spanish population from 
English language) 
39 (12); 59% M; 4-60 



















10 (8); 10-16 age; 90; 









⊕ ⊕ ⊖(2) ⊖(1) 
Very lowc,d 




Reliability test-retest: 4 weeks 30 (30); 100% M; 5-12 
age; 7,4 (2,2); DMD 
Reliability:  
ICC= 0,91 - 0,93 











3, 6, 9 and 12 months interval 












Reliability test-retest: 4 weeks 100 (100); 100% M; 5-
12 age; 7,4 (2,2); DMD 
ICC= 0.84 - 0.89  
k= 0,80 a 1,00 




Reliability test-retest: 4 weeks 30 (30); 5-11 age; 7,1 
(2,2); DMD 
ICC= 0.91 - 0.94  
k= 0,79 – 1,00 





3, 6, 9 and 12 months interval 
26 (26); 8.1 (1.8); 
DMD 





3, 6, 9 and 12 months interval 
32 (32); 9,5 age (2,7); 
DMD 
♦  Very good (+) ⊕ ⊕ ⊖(2) ⊕ 
Lowc 
Measurement Error 
    
SDC= 3,18 - 4,31
  




Reliability test-retest: 4 weeks 51 (51); 100% M; 5-15; 
9,5 (2,7); DMD 
ICC= 0,92 - 0,98 Very good  (+) ⊕ ⊕ ⊖(1) ⊕ 
Moderatec 
Measurement Error SEM= 0,32 - 0,57  Very good  (?) ⊕ ⊕ ⊖(1) ⊕ 
Moderatec 
Hypotheses Testing  
(Reliability) 
Age: r: 0,47 
Functional timed test: 




Comparator: Age and 















⊕ ⊕ ⊖(2)⊕ 
Lowc 




MDC: 6.67 Adequate  (?) ⊖(1) ⊕ ⊖(2)⊕ 
VeryLowa,c 
Hypotheses Testing  
(Convergent validity) 
Comparator: TUG, MMT, 
QMT 




Hypotheses Testing  
(Construct validity) 
Comparator: 
Ueda‟s Classification and 
GMFM 





GMFM: r: 0.99 




Reliability test-retest: 6 
months 
(41); 0,6-24,4; 8,6 age; 
46,34; FSHD 







HFMS r: 0.90 
Very good  (+) ⊕⊕⊖(1)⊕ 
Moderatec 
LIFE-H (80) Reliability test-retest: 2 weeks (28); 39.3%M; 39-75 
age; 52.7 (10.01); DM1 




Criterion validity 100 (69); 18-74 age; 47 



















303 (183); 6-62 age; 
69%; DMD; BDM; 
LGMD; FSHD; SMD; 
MD; CMD and other 
NMD 
 







Reliability test-retest: 1 to 30 
days 





Hypotheses Testing (Construct 
validity) 
Comparator: VAS, Vignos and 
Brooke scale, FIM, HAQ 
CHAQ 
 
VAS - r: 0.64-0.94  
Vignos - r: 0.56-0.93  
Brooke - r: 0.65- 0.87  
FIM- r: 0.64-0.91  























303 (140); 6-62 age; 
69%; DMD; BDM; 
LGMD; FSHD; MD; 




















Hypotheses Testing  
(Construct validity) 
Comparator: VAS, Vignos and 
Brooke scale, FIM 
 
VAS - r: 0.64-0.94; 
Vignos - r: 0.56-0.93  
Brooke - r: 0.65- 0.87 









911 (698); 6-60 age; 
39,18; FSHD and DM1 
CFI: 0.91 - 0,96; 
TLI: 0.91 - 0.96;  
RMSEA: 0.05 - 0.7 









al., 2017  
 
Reliability test-retest: 2 weeks 
 
48 (34); 77,1; DMD, 
BDM, LGMD, FSHD 
Other NMD (SMA and 
CMT) 
 













population from French 
language) 
 
58 (36); 60,34% M; 6-
61 age; 30,39 (not 
described); LGMD; 
FSHD; DMD; BMD; 
MD; MM; MCN; DM; 
















152 (100); 71,71; 
DMD; DMB; FSHD; 































MFM(31) Internal Consistency 
 
105 (86); 5-14 age; 
85,7; NMD: SMA, CM, 
CMD and HN 
















 ⊖(3)⊕⊕⊖(1)  
VeryLowa,d 
Hypotheses Testing  
(Construct validity) 
Comparator: VAS, Vignos, 
Brooke 
VAS - r: 0.67 - 0.94 
Vignos- r: 0.25 - 0.88  





 ⊕ ⊕ ⊕⊖(1) 
Moderated 
Reliability test-retest: 1-30 
days 
Reliability (50)  







MFM-20(32)  Internal Consistency 88 (29); 2-7 age; 69,3; 
DMD, BMD, CMD and 
MD 
 




⊕ ⊖(1) ⊖(1) ⊖(1) 
Very Lowb, c, d 










⊕ ⊖(1) ⊖(2) ⊖(1) 
Very Lowb, c, d 
Hypotheses Testing 
(Construct validity) 
Comparator: VAS, Vignos and 
Brooke scale 
Hypotheses Testing  
88 (53) 
VAS r: 0.56-0.86 
Vignos r: 0.49-0.91 









MDHI(59) Cross-cultural validity 
(to French-Canadian from 
English language) 
 








 ⊕ ⊕⊖(2)⊕ 
Low c 
MDHI(33)  Internal Consistency Internal Consistency 
(22) 
α: 0.76-0.98  Very good (+) ⊕⊕⊕⊕ 
High 
Reliability test-retest: 5-31 
days 
 
Reliability (22)  







Content validity Validade (10); 46 ± 13; 





















MDHI(34) Internal Consistency (60); 47,5 ± 11,2; 45; 
DM1 
 


















 ⊕ ⊕⊖(2)⊕ 
Low c 
Reliability test-retest: 14 days 
 
 











respiratory, visual and daytime 
sleepiness and quality of life 









































 ⊕ ⊕⊖(2)⊕ 
Low c 
Reliability test-retest: 2 weeks 
 













Comparator: INQoL, SF-36 ,  
















Structural validity (n=121)  
TLI: 0.943 
CFI: / 0.961 







Internal Consistency (n=121)  







Reliability test-retest: 1 week 
 
(51); 7-61 age; 86,27; 
DMD; DMB; FSHD 
and LGMD 
 





⊖(1) ⊕⊖(1) ⊕ 
Low a, c 
Hypotheses Testing 
(Construct validity) 
Comparator: Brooke and 
Vignos scale, BI, muscle 
















Reliability test-retest: 2 weeks 
 
(26); 5-20 age; 96,2; 
DMD 
ICC: 0.97 Very good (+) ⊕⊕⊖(2)⊕ 
Low c 
Hypotheses Testing  
(Construct validity) 















Internal Consistency  (33); 17-71 age; DM1 α: 0.73-0.98 Very good (+) ⊕⊕⊖(2)⊕ 
Low c 
Reliability test-retest: 1 month 
 




Comparator: QI, VIQ e PIQ; 
NDS, HGS, BI, RMI, GARS, 









NM- Score(88)  
 
Cross-cultural validity (to 
English language)  
Reliability 
(42); 5-19 age; 54,76; 
CDM 
♦ Very good (?) ⊕⊕⊖(2)⊕ 
Lowc 
Hypotheses Testing  
(Construct validity) 
Comparator: Brooke scale, 











interval not informed 
(71) k: 0.56-0.72 Doubtful  (?) ⊖(2) ⊖(1 )⊖(1 
)⊖(1) 
VeryLow a, b, c, d 
Criterion validity  158 (92)  
<> 
Very Good  (±) 
 
Criterion Validity:  ⊕ ⊖(1) ⊕ ⊖(1) 
Lowb,  d ⊖(2) ⊕ ⊕ ⊖(1) 
VeryLow a, d 
Content validity 161 NA Doubtful (+) 
NSAA(61) Structural validity  (191); 100%M; 7-8 
months; DMD 
♦ Adequate (?) ⊖(1)⊕ ⊕ ⊕ 
Moderate a 
Reliability test-retest 









NSAA(41) Reliability test-retest 
Interval not informed 
(106); 100%M; 7-12 
age; DMD 
 









NSAA(42) Cross-cultural validity 
(to Portuguese-Brasil 
population from English 
language) 
12 (12); 100% M; 4-17 







⊖(3) ⊕ ⊖(2) ⊕ 
VeryLowa,c 
Internal Consistency 73 (35); 100%M; 4-15 
age; 9 (2,83); DMD and 
healthy controls  
α= 0.93 Very good (+) ⊖(3) ⊕ ⊖(2) ⊕ 
Very Lowa,c 
Reliability test-retest: 3-15 
days 
73 (35); 100%M; 4-15 
age; 9 (2,83); DMD and 
healthy controls 




Comparator: MFM, 6MWT 
and typical boys 
73 (35); 100%M; 4-15 
age; 9 (2,83); DMD and 
healthy controls 
MFM: r= 0,12-0,84  
TC6: r= 0,43 











(to Turkish population from 
English language) 
(60) ♦  Inadequate (?) ⊖(3) ⊕ ⊖(1) ⊖(1) 
VeryLowa,c,d 
Reliability test-retest: 2 weeks (105) ICC: 0.67-0.93  Very good (?) ⊕ ⊖(1) ⊕ ⊖(1)  
Lowb, d 
Internal Consistency  410 (4); 5-17; Parents 
of disable and healthy 
individuals 




Comparator: disabled children 
410 (4); 5-17; Parents 
of disable and healthy 
individuals 
♦  Very good (+) ⊕ ⊕ ⊕ ⊖(1) 
Moderate d 
Legend:  
CAPE/PAC: Children‟s Assessment of Participation and Enjoyment and Preferences for Activities of Children; CIQ: Community Integration Questionnaire; 
DM1-Activ; DMDSAT: Functional Ability Self-Assessment Tool; DMD: Duchenne muscular dystrophy; EK: Egen Klassifikation Scale; EK2: Egen 
Klassifikation2 Scale; FES-DMD-D1: Functional Evaluation Scale for Duchenne muscular dystrophy Go up and sit down on a chair; FES-DMD-D2: Get up 
and sit on the floor; FES-DMD-D3: Go up and down stairs; FES-DMD-D4: Assessment of the walking activity; FSHD-COM: FSHD composite outcome 
measure; GMFM: Gross Motor function measure; GMFM for FSHD: GMFM for Fukuyama congenital muscular dystrophy; LIFE-H: Assessment of Life 
Habits; MFM: Motor Function Measure; MFM-20: Short-version MFM; MDHI: Myotonic Dystrophy Health Index; MDFRS: Dystrophy-specific functional 
rating scale; MDSQ: Muscular Dystrophy Spine Questionnaire; NDS: Neurological disability score; NMS: Neuromuscular-Score; NSAA: North Star 
Ambulatory Assessment; PEM-CY: Participation and Environment Measure for Children and Youth; MRC: Medical Research Council; MIRS: Muscular 
impairment rating scale; VAS: visual analogic scale, FIM: Functional Independence Measure; HAQ: Health Assessment questionnaire; CHAQ: Childhood 
Assessment questionnaire; QV: Quality of life; HGS: handgrip strength; 6MWT: 6-minute walk test; BI: Barthel index; M: male; DMD: Duchene‟s muscular 
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dystrophy; BMD: Becker‟s muscular dystrophy; LGMD: limb-girdle muscular dystrophy; MD: myotonic dystrophy; FSHD: facioscapulohumeral dystrophy; 
DM1: Myotonic Dystrophy type 1, SMA: spinal muscular atrophy; NMD: neuromuscular disorder, CMD: congenital muscular dystrophy; CMT: Charcot-
Marie-Tooth disease; MM: mitochondrial myopathy; MMC: minicore myopathy; DCTF: congenital fiber-type distortion; ♦ important indexes not reported, ◊ 
multiple indexes reported, * number of articles, (+) sufficient assessment, (?) indeterminate assessment, (-) insufficient assessment; SEM: Standard Error of 
Measurement; SDC: Smallest Detectable Change; RMSEA: Root Mean Square Error of Approximation, α: Cronbach‟s alpha; ICC: intra-class correlation 
coefficient, k: kappa index; CFI: Comparative Fit Index; TLI: Tucker-Lewis Index, SRMR: Standardized Root Mesmo Residuals Mean; PSI: Person 
separation index; NA: Not applicable; INQoL: Individualized Neuromuscular Quality of Life; SF-36: 36-item Short Form Health Survey; WHO-QOL: World 
Health Organization Quality of Life assessment; FVC: forced vital capacity; MMT: manual muscle testing; ASK: Activities Scale for Kids; PODCQ: Pediatric 
Outcomes Data Collection Questionnaire; TUG: timed up and go; QMT: quantitative dynamometry; QI: intelligent quotient; VIQ: verbal inteliigence 
quocient; PIQ: performance intelligence quotient; NDS: neurological disability score; RMI: Rivermead mobility index; GARS: Groningen activity restriction 
scale, ADL: activities of daily life; ADL: activities of daily life; IADL: instrumental activities of daily life, ESS: Epworth sleepiness scale 
 
 ⊕ Not downgraded factor, ⊖ Downgraded factor, (n) Downgrading level. 
a Decreased to risk of bias by one level if there is serious risk of bias (several studies of questionable quality available or one study of adequate quality), two 
levels if there is very serious risk of bias (multiple studies of inadequate quality or one study of questionable quality available) or three levels of extreme risk 
of bias (only one study of inadequate quality available). 
b Downgraded due to inconsistency if results are inconsistent (interpretation of results generates different interpretations). 
c Decreased to inaccuracy by one level if the total sample size is less than 100 and two levels if the total sample size is less than 50. 
d Decreased due to indirectness if the studies are (partially) carried out in another population or other context of use than the population or context of interest. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
